Claims: 



The claims have been amended as follows: 

1. (currently amended) A machine used in computing one of more sums of 

products, wherein at least one of said sums of products includes the product of 
a first input and a first weight and the product of a second input and a second 
weight, where said first input differs from said second input and where said 
first weight differs from said second weight, is not a d e sir e d product of two 
numb e rs, comprising: 

a. a first number represented in a first finite-precision numeric format , said 
first numb e r b e ing a m e mb e r of a first multiplier d e fin e d r e stricted set and 
having a first numeric value; 

b. a second number represented in a second finite-precision numeric format 
and having a second numeric value; 

c. first multiplier means for computing a first product e qual to th e product of 
said first number and said s e cond numb e r, wh e r e comprising a first 
multiplier input, a first multiplicand input, a first product output, and a 
first multiplicity of control signals, where: 

i. there is at least one state of said first multiplicity of control signals 
such that with said first number as said first multiplier input, with 
said second number as said first multiplicand input, and with said 
first number a member of a first multiplier-defined restricted set, 
said first product output has a numeric value equal to the product 
of said first numeric value and said second numeric value; and s aid 
first multipli e r m e ans can comput e th e product of a first multipli e r 
input and a s e cond multipli e r input when th e first multipli e r input 
is any numb e r from said first multiplier d e fin e d r es trict e d s e t and 
th e second multipli e r input is said s e cond numb e r 

ii. there is no state of said first multiplicity of control signals such that 
with said first number as said first multiplier input, with said 



second number as said first multiplicand input, with said first 
number not a member of said first multiplier-defined restricted set, 
with said first numeric value not equal to zero, and with said 
second numeric value not equal to zero, said first product output 
has a numeric value substantially equal to said product of said first 
numeric value and said second numeric value; said first multipli e r 
m e ans cannot comput e th e product of a first multipli e r input and a 
s e cond multipli e r input wh e n th e first multipli e r input is not a 
m e mber of said first multipli e r d e fin e d r e strict e d set, th e s e cond 
multipli e r input is said s e cond numb e r, th e first multipli e r input 
has num e ric valu e not e qual to z e ro, and th e s e cond multipli e r 
input has num e ric valu e not equal to z e ro 

iii. said first multiplier-defined restricted set has more than one 
member; 

iv. said first multiplier-defined restricted set does not include all the 
members of a first unrestricted se t, said first unr e strict e d s e t 
including consisting of all numbers having said first finite- 
precision numeric format ; and and not including numb e rs in oth e r 
finit e precision num e ric forma ts 

v. where either 

1 . said first multiplier input is said first input and said first 
multiplicand input is said first weight, or 

2, said first multiplier input is said first weight and said first 
multiplicand input is said first input; 

whereby said first multiplier means is not a general multiplier p roduct may be 
comput e d with r e duc e d compl e xity compar e d to computation of said fir s t 
product using g e n e ral multipli e r means, said g e n e ral multipli e r m e ans b e ing 
able to compute the product of said second number and any member of said 
first unrestricted set when said second numeric value is not equal to zero . 



2. (currently amended) The machine of claim 1 in which said first multiplier- 
defined restricted set includes a first member number having a numeric value 
equal to zero. 

3. (currently amended) The machine of claim 1 in which said first multiplier- 
defined restricted set includes a first member having numeric value that is not 
equal to zero, not equal to p ositive one, and not equal to e f negative one A and a 
second member having numeric value that is not equal to zero, not equal to 
positive one, and not equal to er negative one. 

4. (currently amended) The machine of claim 1 in which said first multiplier- 
defined restricted set has exactly two members , which are a first member and 
a second member . 

5. (currently amended) The machine of claim 4 in which said first member o ne 
m e mb e r of said first multiplier-defined restricted set has a is a numb e r having 
a numeric value equal to zero. 

6. (currently amended) The machine of claim 4 in which the numeric value of 
said first member e ach m e mb e r of said first multiplier-defined restricted set is 
equal to the negative of the numeric value of is th e n e gativ e of th e oth e r said 
second m ember. 

7. (currently amended) The machine of claim 4 in which eaeh said first m ember 
of said first multiplier-defined restricted set is a shifted version of e aa-be 
obtain e d by shifting the representation element values of said second th e oth e r 
member. 

8. (original) The machine of claim 1 in which said first multiplier-defined 
restricted set has more than two members. 



9. (currently amended) The machine of claim 1 wherein said first multiplier- 
defined restricted set has a first member and a second member with the 
following properties: 

a. said first member is not an integer multiple of said second membe r; and 

b. said second member is not an integer multiple of said first member 
wh e r e by said fir s t multipli e r d e fin e d r e strict e d s e t has at l e ast two m e mb e rs 
that ar e r e lat e d by at least on e shift and on e addition. 

10. (currently amended) The machine of claim 1, further including: 

a. a third number represented in a third finite-precision numeric format and 
having a third numeric value: , said third number b e ing a m e mb e r of a 
s e cond multipli e r d e fined r e strict e d s e t 

b. a fourth number represented in a fourth finite-precision numeric format 
and having a fourth numeric value; and 

c. second multiplier means comprising a second multiplier input, a second 
multiplicand input, for computing a second product output, and a second 
multiplicity of control signals, e qual to the product of said third numb e r 
and said fourth numb e r, where 

i. there is at least one state of said second multiplicity of control 
signals such that with said third number as said second multiplier 
input, with said fourth number as said second multiplicand input, 
and with said third number a member of a second multiplier- 
defined restricted set, said second product output has a numeric 
value equal to the product of said third numeric value and said 
fourth numeric value; said s e cond multipli e r m e ans can comput e 
th e product of a first multiplier input and a s e cond multipli e r input 
wh e n th e first multiplier input is any numb e r from said s e cond 
multipli e r d e fin e d r e stricted se t and the s e cond multipli e r input is 
said fourth numb e r 

ii. there is no state of said second multiplicity of control signals such 
that with said third number as said second multiplier input, with 



said fourth number as said first multiplicand input, with said third 
number not a member of said second multiplier-defined restricted 
set, with said third numeric value not equal to zero, and with said 
fourth numeric value not equal to zero, said second product output 
has a numeric value substantially equal to said product of said third 
numeric value and said fourth numeric value; and said s e cond 
multiplier m e ans cannot comput e th e product of a first multiplier 
input and a second multipli e r input wh e n th e first multipli e r input 
is not a m e mb e r of said s e cond multipli e r d e fin e d r e strict e d s e t, th e 
s e cond multipli e r input is said fourth numb e r, th e first multiplier 
input has num e ric valu e not e qual to z e ro, and th e s e cond 
multipli e r input has num e ric valu e not equal to z e ro 
iii. said second multiplier-defined restricted set has more than one 
member 

wh e r e by said first product and said s e cond product may b e comput e d with 
low e r compl e xity than if g e n e ral multipli e r m e ans w e r e used to comput e e ach 
product. 



(currently amended) The machine of claim 10 wherein said second multiplier- 
defined restricted set does not include all members of a second unrestricted set 
consisting of , said s e cond unrestrict e d set including all numbers having said 
third finite-precision numeric format and not including numb e rs in oth e r 
finit e pr e cision num e ric formats, wh e r e by e ach of said first multipli e r m e ans 
and said s e cond multipli e r m e ans is n e ith e r constant multipli e r m e ans nor 
g e n e ral multipli e r m e ans . 

(original) The machine of claim 10 wherein said first multiplier-defined 
restricted set and said second multiplier-defined restricted set do not have any 
common members. 



13. 



(currently amended) The machine of claim 1, in which: 



a. said s e cond number is a m e mb e r of a s e cond multipli e r d e fined r e strict e d s e t 
bra, for said first multiplier means 

i. there is at least one state of said first multiplicity of controls 
signals such that with said first number as said first multiplier 

. input, with said second number as said first multiplicand input, 
with said first number a member of said first restricted set, and 
with said second number a member of a second restricted set, said 
first product output has a numeric value equal to the product of 
said first numeric value and said second numeric value; c an 
comput e th e product of a first multiplier input and a second 
multipli e r input wh e n th e first multiplier input is a m e mb e r of said 
first multipli e r d e fined restrict e d s e t and th e s e cond multipli e r 
input is a m e mber of s aid s e cond multipli e r d e fin e d restrict e d se t 

ii. there is no state of said first multiplicity of control signals such that 



with said first number as said first multiplier input, with said $ 

second number as said first multiplicand input, with said first \ 
number not a member of said first multiplier-defined restricted set, 

with said second number a member of said second multiplier- $ 

defined restricted set, with said first multiplier input not having a | 

numeric value of zero, and with said second multiplier input not ,{ 



having a numeric value of zero, said first product output has a 
numeric value substantially equal to said product of said first 
numeric value and said second numeric value; and cannot comput e 
th e product of a first multipli e r input and a s e cond multipli e r input 
wh e n th e fir s t multipli e r input is not a m e mber of said first 
multipli e r defin e d r e strict e d s e t, th e s e cond multipli e r input is a 
m e mb e r of said s e cond multipli e r - defin e d r e strict e d s e t, th e first 
multipli e r input has num e ric value not e qual to z e ro, and the 
s e cond multipli e r input has num e ric valu e not e qual to z e ro 
iii. there is no state of said first multiplicity of control signals such that 
with said first number as said first multiplier input, with said 



second number as said first multiplicand input, with said first 
number a member of said first multiplier-defined restricted set, 
with said second number not a member of said second multiplier- 
defined restricted set, with said first multiplier input not having a 
numeric value of zero, and with said second multiplier input not 
having a numeric value of zero, said first product output has a 
numeric value substantially equal to said product of said first 
numeric value and said second numeric value cannot comput e th e 
product of a first multipli e r input and a second multipli e r input 
wh e n th e first multipli e r input is a m e mber of said fir s t multipli e r - 
d e fin e d r e strict e d s e t, th e s e cond multipli e r input is not a m e mb e r 
of said s e cond multipli e r d e fin e d r e strict e d s e t, th e first multipli e r 
input has num e ric valu e not e qual to z e ro, and th e s e cond 
multipli e r input has num e ric valu e not e qual to z e ro 

e^. said second multiplier-defined restricted set does not include all the j 
members of a second unrestricted set , said second unr e strict e d s e t | 
includin g consisting of all numbers having said second finite-precision * 
numeric format and not including numb e rs in oth e r finit e pr e cision | 
num e ric formats j 

wh e r e by said first multipli e r m e ans can hav e lower compl e xity than if it must . ? 

b e abl e to comput e th e product of said first numb e r and any numb e r in said 

s e cond unr e strict e d set. 

14. (original) The machine of claim 13 in which said second multiplier-defined 
restricted set has exactly one member. 



15, 



(original) The machine of claim 14 in which the one member of said second 
multiplier-defined restricted set has numeric value not equal to zero, positive 
one, or negative one. 



(original) The machine of claim 13 in which said second multiplier-defined 
restricted set has more than one member. 

(currently amended) A method used in computing one or more sums of 
products, wherein at least one of said sums of products includes the product of 
a first input and a first weight and the product of a second input and a second 
weight, where said first input differs from said second input and where said 
first weight differs from said second weight, is not a d e sir e d product of two 
numb e rs, comprising first multiplication of a first number by a second number 
to produce a first product e qual to th e product of said first numb e r and said 
s e cond numb e r, where: 

a. said first number is represented in a first finite-precision numeric format;^ 
said first numb e r b e ing a m e mb e r of a first multiplication d e fin e d 
r e strict e d s e t 

b. said second number is represented in a second finite-precision numeric 
format; 

c. said first multiplication can comput e th e product of a first multiplication 
input and a s e cond multiplication input is substantially equal to the 
product of said first number and said second number when said fee first 
multiplication inpu t number is any numb e r from a member of a said first 
multiplication-defined restricted set ; and th e s e cond multiplication input is 
said s e cond numb e r 

d. said first multiplication cannot comput e product is not equal to said 
product of said first number and said second number the product of a first 
multiplication input and a s e cond multiplication input when said the first 
multiplication inpu t number is not a member of said first multiplication- 
defined restricted set, th e s e cond multiplication input is said second 
numb e r, th e said first number multiplication input has anumeric value not 
equal to zero, and said -fee second multiplication inpu t number has_a 
numeric value not equal to zero; 

e. said first multiplication-defined restricted set has more than one member; 



fesaid first multiplication-defined restricted set does not include all the 
members of a first unrestricted set , said first unr e strict e d s e t including 
consisting of all numbers having said first finite-precision numeric format; 
and and not including numb e rs in oth e r num e ric formats 

f. where either 

1 . said first multiplier input is said first input and said first 
multiplicand input is said first weight, or 

2. said first multiplier input is said first weight and said first 
multiplicand input is said first input; 

whereby said first product may be comput e d with r e duced complexity 
compar e d to computation of said first product is not computed using general 
multiplication , said gen e ral multiplication b e ing abl e to comput e th e product 
of said s e cond numb e r and any m e mb e r of said first unr e strict e d s e t . 

18. (currently amended) The method of claim 17 in which said first 
multiplication-defined restricted set includes a member having a numeric 
value equal to zero th e number z e ro . 

19. (currently amended) The method of claim 17 in which said first 
multiplication-defined restricted set includes a first member with numeric 
value not equal to zero, not equal to p ositive one, and not equal to e ^negative 
one^ and a second member with numeric value not equal to zero, not equal to 
positive one, and not equal to er negative one. 

20. (currently amended) The method of claim 17 in which said first 
multiplication-defined restricted set has exactly two members , which are a 
first member and a second member. 



21. 



(currently amended) The method of claim 20 in which one said first member 
of said first multiplication-defined restricted set has a numeric value equal to 
is th e number zero. 



22. (currently amended) The method of claim 20 in which the numeric value of 
said first eaeh member of said first multiplication-defined restricted set is 
equal to the negative of the numeric value of said second is th e n e gativ e of th e 
ethe^member. 

23. (currently amended) The method of claim 20 in which eaeh said first member 
of said first multiplication-defined restricted set is a shifted version of se^eaa 
b e obtain e d by shifting the representation element values of th e oth e r said 
second member. 

24. (original) The method of claim 17 in which said first multiplication-defined 
restricted set has more than two members. 

25. (currently amended) The method of claini 17 wherein said first multiplication- 
defined restricted set has a first member and a second member with the 
following properties: 

a. said first member is not a integer multiple of said second membe r; and 

b. said second member is not an integer multiple of said first member 
wh e r e by said first multiplication d e fined r e strict e d s e t has at l e ast two 
m e mb e rs that ar e r e lat e d by at l e ast on e s hift and on e addition. 

26. (currently amended) The method of claim 17, further including second 
multiplication of a third number by a fourth number to produce a second 
product equal to th e product of said third numb e r and said fourth numb e r, 
where: 

a. said third number is represented in a third finite-precision numeric format 
and having a third numeric value: , said third numb e r b e ing a m e mb e r of a 
s e cond multiplication d e fin e d r e strict e d s e t 

b. said fourth number is represented in a fourth finite-precision numeric 
format and having a fourth numeric value; 



c. said second product is not equal to the product of said third number and 
said fourth number se cond multiplication m e thod can comput e th e product 
of a first multiplication input and a s e cond multiplication input when the 
said third number first multiplication input is any number from said 
second multiplication-defined restricted se t and th e se cond multiplication 
input is said fourth numb e r; 

d. said second product is not equal to the product of said third number and 
said fourth number m ultiplication m e thod cannot comput e th e product of a 
first multiplication input and a se cond multiplication input when fee- said 
first multiplication input number is not a member of said second 
multiplication-defined restricted set, th e se cond multiplication input is said 
fourth numb e r, th e said third fi fst multiplication input number has numeric 
value not equal to zero, and said fourth th e s e cond multiplication input 
number has numeric value not equal to zero ; and 

e. said second multiplication-defined restricted set has more than one 
member. 

wh e r e by said first product and said s e cond product may b e computed with 
low e r compl e xity than if gen e ral multiplication m e thods w e r e us e d to 
comput e e ach product. 

27. (currently amended) The method of claim 26 wherein said second 

multiplication-defined restricted set does not include all members of a second 
unrestricted set , said se cond unr e stricted s e t including consisting of all 
numbers having said third finite-precision numeric format and not including 
numb e rs in oth e r finit e precision numeric formats, wh e r e by e ach of said first 
multiplication and said s e cond multiplication is n e ither constant multiplication 
nor g e n e ral multiplication . 



28. 



(original) The method of claim 26 wherein said first multiplication-defined 
restricted set and said second multiplication-defined restricted set do not have 
any common members. 



(currently amended) The method of claim 17 in which: 

a.said s e cond numb e r is a m e mb e r of a s e cond multiplication d e fined 

r e strict e d s e t 

bra, for the method of said first multiplication 

i. can comput e th esaid first product is substantially equal to the 
product of said first number and said second number of a first 
multiplication input and a s e cond multiplication input when fee 
said first multiplication number input is a member of said first 
multiplication-defined restricted set and when said fe e-second 
multiplication input number is a member of asaid second 
multiplication-defined restricted set; 

ii. said first product is not equal to said product of said first number 
and said second number cannot comput e th e product of a first 
multiplication input and a s e cond multiplication input when said 
fee-first number m ultiplication input is not a member of said first 
multiplication-defined restricted set, - said fe e-second multiplication 
input number is a member of said second multiplication-defined 
restricted set, said fe e-first multiplication inpu t number has numeric 
value not equal to zero, and fee -said second multiplication input 
number has numeric value not equal to zero ; and 

iii. said first product is not equal to said product of said first number 
and said second number cannot comput e th e product of a first 
multiplication input and a s e cond multiplication input when fee 
said first multiplication input number is a member of said first 
multiplication-defined restricted set, fee -said second multiplication 
fefrufc- number is not a member of said second multiplication- 
defined restricted set, said fe e first multiplication input number h as 
numeric value not equal to zero, and said fe e second multiplication 
input- number has numeric value not equal to zero ; and 



kr c. said second multiplication-defined restricted set does not include all the 
members of a second unrestricted se t, said s e cond unrestrict e d s e t 
includin g consisting of all numbers having said second finite-precision 
numeric format and not including numb e rs in oth e r finit e pr e cision 
num e ric formats 

wher e by th e m e thod of said first multiplication can hav e low e r compl e xity 
than if it must b e abl e to comput e th e product of said first numb e r and any 
numb e r in said s e cond unrestrict e d s e t. 

30. (original) The method of claim 29 in which said second multiplication-defined 
restricted set has exactly one member. 

31. (original) The method of claim 30 in which the one member of said second 
multiplication-defined restricted set has numeric value not equal to zero, 
positive one, or negative one. 



32. 



(original) The machine of claim 29 in which said second multiplication- 
defined restricted set has more than one member. 



